Blood transfusion therapy and accompanying iron chelation have dramatically improved the quality of life for many patients with severe anemias. Diseases such as β-thalassemia, once fatal in early childhood, can now be managed as chronic conditions compatible with prolonged life. Today, life expectancy varies between 25 and 55 years, depending on patient compliance with medical treatment, particularly iron chelation therapy. Deferoxamine (Desferal ® , DFO; Novartis Pharma AG, Basel, Switzerland) is the current reference standard of care; however, it requires subcutaneous infusion lasting eight to 12 hours per day, five to seven days a week for as long as the patient continues to receive blood transfusions.
Pharmacokinetic evaluations in this study were consistent with pre-clinical evidence that deferasirox is absorbed promptly and is detectable in the blood for 24 hours. The plasma concentration of deferasirox was also found to be proportional to dose. Although three dose groups (10, 20, or 40mg/kg/day) were evaluated and all three doses resulted in a positive net iron excretion, the investigators concluded that deferasirox 20-30mg/kg/ day offered the most effective chelation combined with reasonable tolerability. Based on these findings, the recommended starting dose of deferasirox for most patients is 20mg/kg/day, with dose titration in increments of 5-10mg/kg/day based on trends in serum ferritin.
The effect of deferasirox and DFO on liver iron concentration (LIC)
was compared in a 48-week study on 71 iron-overloaded adults with β-thalassemia at four centers in Italy. Over the study period, deferasirox 20-30mg/kg/day showed similar efficacy to DFO 40mg/kg/day based on reductions in LIC. 7 Analysis of data from another study in patients with β-thalassemia (n=586) showed that transfusional iron load markedly affects the efficacy of deferasirox and serum levels of ferritin. 11 It is therefore essential that both iron intake and serum ferritin levels are monitored in order to determine the most appropriate dose of deferasirox to reduce iron load. This monitoring strategy was supported by the results of the Evaluation of Patients' Iron Chelation (EPIC) study, which was a phase IV prospective multicenter trial involving 1,744 patients over two years of age with transfusion-dependent anemia. EPIC aimed to evaluate the effect of fixed starting doses of deferasirox based on transfusion history, with dose titration every three months according to trends in serum ferritin and safety markers. Overall, median serum ferritin significantly decreased by 264ng/ml during the one-year study period (p<0.0001). 12 The changes in serum ferritin were reflective of dosage adjustments and mean iron intake during the study. A retrospective analysis of data from 228 patients participating in four studies of patients with various transfusion-dependent anemias showed that deferasirox doses of >30mg/kg/day effectively reduce iron burden without compromising tolerability. 13 Therefore, patients who are heavily transfused and may require higher doses to compensate for ongoing iron loading can receive appropriate therapy without affecting tolerability.
As well as affecting serum ferritin levels and LIC, deferasirox can reduce levels of labile plasma iron (LPI) in patients with β-thalassemia major and other transfusion-dependent anemias. 14, 15 LPI is a directly chelatable form of non-transferrin-bound iron that is readily taken up by cells and is able to participate in redox cycling reactions, resulting in the formation of harmful reactive oxygen species (ROS). 16, 17 Deferasirox doses of ≥20mg/kg/day provided a sustained reduction in LPI levels and may therefore contribute to a reduction in unregulated tissue iron loading. 14, 15 The efficacy of deferasirox has also been evaluated in pediatric patients with β-thalassemia as young as two years of age. The pharmacokinetic profile of deferasirox in pediatric patients (two to seven years of age) also supports a once-daily dosing regimen; however, the steady-state exposure to deferasirox in children and adolescents is ~20-30% lower than in adults. 7 Longer-term data in pediatric patients treated with deferasirox for up to five years have now demonstrated a dose-dependent reduction in iron burden and no negative impact on growth and sexual development. 18, 19 Recent clinical data support the efficacy of deferasirox in the removal of cardiac iron and prevention of myocardial siderosis in patients with β-thalassemia major. [20] [21] [22] [23] A cardiac substudy of the EPIC trial analyzed changes in myocardial T2* (mT2*) during one year of deferasirox treatment in 114 patients with baseline mT2* of <20ms (indicative of cardiac iron accumulation). 21 These patients were treated with deferasirox starting at 30mg/kg/day, which could be adjusted by 5-10mg/kg/day according to serum ferritin level, six-month mT2*, and safety parameters. Deferasirox treatment at a mean dose of 32.6mg/kg/day significantly improved mT2* from a geometric mean of 11.2ms at baseline to 12.9ms after one year; left ventricular ejection fraction (LVEF) was maintained at ~67%. 21 This cardiac substudy also identified a group of 78 patients with normal baseline cardiac iron levels (mT2* ≥20ms). 23 At baseline, geometric mean T2* was 32.0ms; after one year of deferasirox treatment at a mean dose of 27.6mg/kg/day mT2* was 32.5ms, indicating good control of cardiac iron levels. During treatment, LVEF showed a significant increase from 67.7 to 69.6% (p<0.0001), and body iron burden (assessed by serum ferritin and LIC) showed significant decreases. 23 While the majority of deferasirox studies have involved patients with β-thalassemia major, a wide range of other patient types have been investigated, for whom data continue to accumulate. While there is a general paucity of clinical experience in patients with thalassemia intermedia, initial evaluation of deferasirox use in this patient population has shown effective management of iron burden, with good tolerability. 24, 25 An ongoing one-year trial of deferasirox treatment in more than 150 patients is the first large-scale study of such an agent in this Treatment with deferasirox (10-30mg/kg/day) for one year resulted in significant reductions in LIC (p<0.05) compared with baseline; decreases in serum ferritin were also observed, although with moderate variability between patients. Deferasirox demonstrated similar efficacy and safety profiles in transfused adult and pediatric patients with SCD compared with DFO. Three-and-a-half-year data from the extension phase of this study are also available, demonstrating that deferasirox provided a continued reduction in serum ferritin over the course of the study and that the incidence of drug-related adverse events (AEs) decreased after the first year. 26 A smaller one-year study of 31 SCD patients has also shown effective reduction in iron levels and manageable tolerability with
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deferasirox therapy. 27 Deferasirox has also been shown to maintain or reduce body iron in patients with MDS in several clinical trials. 8, [28] [29] [30] The EPIC study has recruited the largest population of MDS patients in any trial to date (n=341). 29 This group of patients had a high transfusion requirement and iron burden but nearly 50% had received no chelation therapy before entering the study. During the one-year treatment period, deferasirox As most patients receiving regular transfusions require lifelong iron chelation therapy, the long-term efficacy and safety of deferasirox is continuing to be assessed in extension phases to the one-year core trials.
These extension phases have now reported follow-up of patients receiving deferasirox for up to a median of 4.5 years. The results of these studies confirm that deferasirox efficacy is both dose-and transfusiondependent, 33 even in patients who could not be chelated with DFO and/or deferiprone due to toxicity, lack of response or failure to comply with treatment regimens.
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Safety
Evaluation of the safety and tolerability of deferasirox has been a key objective of all pivotal clinical trials. AEs and serious AEs have been extensively monitored throughout the program and continue to be assessed in the extension phases. Deferasirox has a defined safety profile that is clinically manageable with regular monitoring in adult and pediatric patients; an overview of key clinical safety data is given in Creatinine levels returned spontaneously to normal in more than two-thirds of patients who experienced these mild increases. 36 There were no cases of moderate to severe renal insufficiency or renal failure, and no patients permanently discontinued therapy due to creatinine rises.
Data over a median period of 4.5 years of treatment have confirmed that these increases are non-progressive. 34 Most AEs experienced by patients during treatment with deferasirox resolve spontaneously and do not require discontinuation or interruption of treatment. Algorithms for skin rash and diarrhea, two of the most common AEs experienced by patients during treatment with deferasirox, have been developed to help guide clinicians in resolving these AEs. A summary of the management approaches to a range of potential events has been previously published (see Table 3 ). 37 The safety profile of deferasirox in pediatric patients is similar to that of adult patients during up to five years of follow-up. 18, 19 The recommended starting dose and dosing modifications are the same for pediatric and adult patients. To date, there have been no reports of progressive renal, hepatic, or bone marrow dysfunction and no reports of deferasirox treatment having a negative impact on growth and sexual development. 18, 19, 38 In adult or elderly MDS patients, the incidence of gastrointestinal events was seen to be higher than that previously observed in the thalassemia population. 29 The discontinuation rate in these patients was also higher and investigations are ongoing to determine possible contributing factors such as existing comorbidities and the advanced age of this patient subgroup. 29 Product information for deferasirox includes monthly monitoring of serum creatinine levels and creatinine clearance in patients who have pre-existing renal conditions, are elderly, have comorbid conditions that may affect renal function, or are receiving medicinal products that depress renal function. Blood counts and liver function should also be monitored monthly.
Patient Preferences
As deferasirox is an oral iron chelator, it might be expected that patient compliance would be superior to that seen with DFO infusions.
Assessment of patient preferences among patients with β-thalassemia has demonstrated greater satisfaction with, and convenience of, deferasirox 
